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RELAY CONNECTION UNIT MOUNTED IN
VEHICLE

TECHNICAL FIELD

The present imnvention relates to a relay connection unit to
be mounted on a car. More particularly the present invention
relates to the relay connection unit rewriting the data of a
message 1n which an error has been detected into a suitable
data to relay the message as a complete message.

BACKGROUND ART

A communication system to be mounted on a car 1s con-
ventionally adopted 1n which communication lines (herein-
alter referred to as bus) connected to electronic control units
(ECU: Electronic Control Unit) controlling the operation of
appliances mounted on the car are connected with a relay
connection unit such as a gateway to send and receive mes-
sages among the ECUs.

In recent years, with an increase 1n the function of the car,
the number of the ECUs has increased and the number of
messages to be sent and recerved among the ECUs has rapidly
increased. Therefore there 1s a demand that messages are
eificiently sent and received among the ECUs and that a
communication load factor of the bus 1s decreased.

To decrease the communication load, 1t 1s conceivable that
stopping the transmission of an incomplete message 1n which
an error has occurred 1s effective. In this case, an ECU to
which the message 1s to be sent 1s incapable of periodically
receiving the message.

The error message 1s generated 1n a case 1 which an
improbable sudden change has occurred 1n data relating to a
car speed, temperature, illuminance, rainfall, and the like; a
case 1n which data exceeds an ordinary set range; and a case
in which an improbable combination 1s made among a plu-
rality of data.

Thus 1n Japanese Patent Application Laid-Open No. 2002-
16614 (patent document 1), there 1s proposed the gateway
which does not transfer an incomplete message in which an
error has occurred.

But 1n the gateway proposed in the patent document 1,
whether the message 1s to be transterred 1s determined after
tudging whether an error has occurred by checking the con-
tent of the message. Therefore unless the message 1s entirely
received, 1t 1s impossible to determine whether the message 1s
to be transierred.

When 1t 1s determined that the message 1s not transterred,
an ECU at areception side 1s incapable of periodically receiv-
ing the message periodically sent and recetved among the
ECUs.

Further the gateway 1s capable of dealing with a store &
forward method of starting transmission after the message 1s
entirely recerved, but 1s incapable of dealing with a cut-
through method, having a favorable transier efficiency, of
determining a destination to which the message 1s transferred
when the ID (identifier) 1s received before the message 1s
entirely recerved and starting transmission. Thus the gateway

1s capable of decreasing the communication load factor of the
bus, but has room for improvement in sending and recerving,
the message eificiently.

Patent document: Japanese Patent Application Laid-Open

No. 2002-16614

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

The present invention has been made in view of the above-
described problems. It 1s an object of the present invention to
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2

provide a relay connection unit capable of rewriting an
incomplete message having an error, sending the message as

a complete message, and efficiently transferring the complete
message.

Means for Solving the Problem

To solve the above-described problem, the present inven-
tion provides a relay connection unit, to be mounted on a car,
which 1s connected to a plurality of buses to which the relay
connection unit relays a message. The relay connection unit
has a data check section detecting an error 1n a data section of
a recetved message; a storage section storing set data or/and
previously sent data for message-rewriting use for each 1den-
tifier attached to the message; and a data rewrite portion
rewriting a data section of the message 1n which the error has
been detected by the data check section 1nto the set data or the
previously sent data stored in the storage section.

The storage section storing the set data or/and the previ-
ously sent data for message-rewriting use 1s a RAM; the
storage section has a ROM storing a routing table speciiying
a relay destination of the received message and break point
discrimination data; and the RAM and the ROM are con-
nected to the data check section and the data rewrite portion.

When the power 1s turned on, the break point discrimina-
tion data of the ROM 1s copied to the RAM from the ROM.
Thereafter the break point discrimination data is merely
stored 1n the RAM and merely accessed to the RAM.

In the relay connection unit having the above-described
construction, the set data or/and the previously sent data for
message-rewriting use are stored in the storage section
(RAM) for each ID of the message. Therefore with reference
to the set data or the previously sent data having an ID coin-
cident with the ID of a message 1n which an error has been
detected, data can be rewritten.

When the data check section detects an error of the received
message, the data rewrite portion rewrites the data section of
an incomplete message in which the error has been detected
into the set data or the previously sent data stored in the RAM,
so that the received message 1s sent to the necessary bus as a
complete message. Thereby 1t 1s possible to prevent the trans-
mission of an incomplete message including the error. Further
because the transter of the message 1s not stopped, an ECU
which 1s to receive messages periodically 1s capable of peri-
odically receiving normal messages.

As the standard for detecting the error of the message, for
example, the data check section 1s provided with the follow-
ing standards:

(1) In the case where the communication protocol of the
communication system 1s CAN and in the case where it 1s
checked at a CRC that signals having the same level are
successive 1 a message by 6 bits and that a stail error of not
receiving the data of the message has occurred.

(2) A case 1n which data indicates an improbable sudden
change. For example, a case 1n which an inside temperature
and an outside temperature detected by a temperature sensor
indicate an improbable sudden change, and a case 1n which a
value detected by a car speed sensor changes more than a
certain value with respect to a value detected thereby previ-
ously.

(3) A case 1n which a detected value 1s more than an upper
limit value or less than a lower limit value. For example, a
case 1n which the outside temperature detected by the tem-
perature sensor exceeds 70° C. or 1s a default value.

(4) A case in which an improbable combination 1s made
among a plurality of data. For example, only one tire reversely
rotates 1n the rotational frequency of rotations of four wheels.
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The relay connection unit of the present mvention has a
sending/receiving section relaying the message by using a
cut-through method of starting transmission at a time when
the ID of the message 1s recerved, before the data check
section checks the data section of the received message
entirely.

That 1s, the store & forward method of determiming
whether 1t 1s necessary to transier the message aiter confirm-
ing whether the message has an error by checking the entire
message data 1s not adopted in the present invention, but in the
present mvention, the cut-through method of starting trans-
mission with the data check section checking an error of the
message when the ID of the message 1s received 1s adopted. In
this method, 1f an error 1s detected, the error 1s corrected and
the corrected message 1s sent. Therefore 1t 1s possible to relay
the message at a high speed.

As a method of transferring the message, 1t 1s possible to
adopt the store & forward method of starting transmission
alter receiving a message entirely to send a message by cor-
recting the data of the message having an error. But the
cut-through method 1s preferable to send the message at a
high speed.

The previously sent data stored 1n the RAM consists of a
latest previously sent data stored by rewriting the previously
sent data each time a message 1s sent.

By adopting the latest previously sent data to rewrite the
error data, 1t 1s possible to minimize an error between correct
sent data and the latest previously sent data.

When the region of the RAM 1s large, entire sent data or
data previously sent several times may be stored to adopt the
latest sent data.

It 1s preferable that the data section of the message to be
checked by the data check section consists of a plurality of
sub-data; and break point discrimination data indicating a
break point of each sub-data 1s stored in the RAM; that the
data check section detects a top bit of sub-data in which an
error has been detected by the error detection portion thereof
from the break point discrimination data stored 1n the RAM;
that the data rewrite portion thereof rewrites the sub-data 1nto
the set data or the previously sent data from the top bit of the
sub-data; and that the rewritten data 1s stored in the RAM.

In the above-described construction, the entire data section
of the message 1n which the error has been detected 1s not
rewritten, but only the sub-data subsequent to the sub-data in
which the error has been detected 1s rewritten into the set data
or the previously sent data. Sub-data previous to the sub-data
in which the error has been detected 1s sent without rewriting
it. Therefore the message can be efficiently sent.

When the data rewrite portion executes rewriting from the
bit where the error has occurred, data before rewriting and
data after rewriting are mixedly present 1n one sub-data. Thus
there 1s a possibility that an mappropriate data 1s generated.
But in the present invention, the sub-data 1n which the error
has occurred 1s entirely rewritten. Therefore 1t 1s possible to
securely correct the sub-data in which the error has occurred
into the complete data.

In the break point discrimination data, the range of each
sub-data 1s expressed by making bits having an equal value
successive. The value of the bit 1s changed at a break point
position of the sub-data.

For example, when the break point discrimination data 1s

expressed as “1110011110. . .7, 1t means that a range from a
first bit to a third bit 1n which “1” 1s successive 1s a first

sub-data, that a fourth bit and a fifth bit with “0” being
successive are a second sub-data, and that a range from a sixth
bit to a ninth bit with *“1” being successive 1s a third sub-data.
Therefore when an error 1s detected at an eighth bit, with
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4

reference to the break point discrimination data, 1t 1s detected
that a sub-data including the eighth bat starts from the sixth
bit, and data subsequent to the sixth bit 1s rewritten into the set
data or the previously sent data.

The break point discrimination data may be provided for
cach sub-data to express a bit corresponding to the sub-data as
“1” and a bit uncorresponding to the sub-data as “0”. In this
case, the break point discrimination data 1s stored in the

storage section by expressing the break point discrimination
data for detecting the range of the {first sub-data as

“1110000000 . . ., by expressing the break point discrimi-
nation data for detecting the range of the second sub-data as
“0001100000 . . .”, and by expressing the break point dis-

crimination data for detecting the range of the third sub-data
expressed as “0000011110 ... 7.

It1s preferable that the RAM stores both the set data and the
previously sent data for message-rewriting use; and that for
cach ID of the message or/and each sub-data, the data rewrite
portion selects the set data or the previously sent data as a
value to be rewritten.

In the above-described construction, in dependence on the
kind of data, the data rewrite portion 1s capable of selecting
the set data or the previously sent data as the value to be
rewritten. Thereby the data rewrite portion 1s capable of
rewriting the data of the message in which the error has been
detected 1nto appropriate data.

For example, when the data of the message relates to door
locking, a key confirmation result, a shift state, and the like, 1t
1s preferable to rewrite the message 1n which the error has
been detected into the data set 1n advance. In the case of data
relating to a car speed, temperature, an 1lluminance, a raintall,
and the like, it 1s preferable to rewrite the message 1n which
the error has been detected into the previously sent data.

That 1s, a message relating to safety such as the door
locking 1s rewritten 1into data in which importance 1s attached
to safety, when the message has an error. In the case of a
message indicating a car speed, temperature, an 1lluminance,
and the like whose content does not suddenly change, the
message 1 which an error has occurred 1s rewritten 1nto the
previously sent data to maintain the content of the message by
reflecting the content of the message sent latest.

Eftect of the Invention

As described above, 1n the present invention, when the data
check section detects an error of the received message, the
data rewrite portion rewrites the data section of the incom-
plete message in which the error has been detected into the set
data or the previously sent data stored 1n the RAM, so that the
received message 1s sent to the necessary bus as the complete
message. Thereby 1t 1s possible to prevent the incomplete
message, namely, the useless message including the error
from being sent.

The store & forward method of determining whether 1t 1s
necessary to transfer the message after checking the entire
data section of the message 1s not adopted in the present
invention, but i the present invention, the cut-through
method of starting transmission when the ID of the message
1s recerved 1s adopted to relay the message with an error in the
data section of the message being corrected. Therefore 1t 1s
possible to relay the message at a high speed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a communication system, to be mounted on a
car, 1n which a relay connection unit of a first embodiment of
the present invention 1s used.
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FIG. 2 shows the format of a message.

FIG. 3(A) shows a routing table storage portion; and FIG.
3(B) shows a break point discrimination data storage portion.

FIG. 4 shows data for rewriting use of a data storage por-
tion.

FIG. 5 1s a construction view showing a correlation in data
processing to be executed inside the relay connection unait.

FIG. 6 1s a flowchart of message transier processing to be

executed by the relay connection unait.
FIG. 7 shows the flow of data when an error 1s not detected

1n a message.

FI1G. 8 shows the flow of data when an error 1s detected in
a message.

FIG. 9 shows data for rewriting use 1n a second embodi-
ment.

EXPLANATION OF REFERENCE NUMERALS
AND SYMBOLS

10: communication system to be mounted on car
11: bus

20: relay connection unit

23: CPU

24-1, 24-2: ROM

25: RAM

26: comparison computation section
277: data check section

28: data rewrite portion

29: error detection portion

30: ECU (Electronic Control Unit)
D: data for rewriting use

D1: set data

D2: previously sent data

D3: break point discrimination data
M: message

MD: data section

SD: sub-data

T: routing table

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

The embodiments of the present invention are described
below with reference to the drawings.

FIGS. 1 through 7 show the first embodiment of the present
invention.

In a communication system 10 of the first embodiment to
be mounted on a car (hereinafter referred to as communica-
tion system 10), communication lines (buses) CAN1, CAN2
using CAN as its communication protocol are connected to
cach other via a relay connection unit (gateway) 20 to con-
struct a communication network. A plurality of ECUs 30
(electronic control units) 1s connected to each of the CAN 1,
CAN 2. Applhances, switches, sensors, and the like to be
controlled by the ECUs 30 are connected thereto, but not
shown 1n the drawings.

As shown 1n FIG. 1, the relay connection unit 20 1s con-
nected to the CAN 1 and CAN 2 via areceiving section 21 and
a sending section 22. The recerving section 21 and the sending
section 22 are connected to a CPU 23. The CPU 23 1s con-
nected to a storage section K shown in FIG. 3. The storage
section K has a ROM 24-1 consisting of an 1dentifier storage
portion, a ROM 24-2 consisting of a break point discrimina-
tion data storage portion, and a RAM 23 consisting of a data
storage portion.

As shown in FIGS. 4 and 5, the CPU 23 has a comparison

computation section 26 determining whether 1t 1s necessary to
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6

relay a message and determining a bus through which the
message 1s to be relayed with reference to a routing table T
stored in the ROM 24-1 and a data check section 27 composed
of an error detection portion 29 detecting an error of the
message which 1s to be sent through the CAN determined by
the comparison computation section 26 and a data rewrite
portion 28 rewriting the message 1n which the error has been
detected with reference to data D for rewriting use stored 1n
the RAM 25.

As a transfer method, the comparison computation section
26 adopts a cut-through method of starting to send a message
before the comparison computation section 26 receives the
entire message, when 1t receives the ID of the message and
determines a destination to which the message 1s to be sent.

The error detection portion 29 checks whether the errors
described above at (1) through (4) have occurred at a data
section of the message which 1s described later. For example,
the error detection portion 29 checks whether there 1s the staif
error 1n the CRC as described 1n (1), whether data indicates
the improbable sudden change as described 1n (2), whether
data exceeds the set reference value as described 1n (3), and
whether the improbable combination 1s made among a plu-
rality of data as described in (4). When an error 1s detected, the
data rewrite portion 28 rewrites the data section of the mes-
sage.

As shown 1 FIG. 3(A), the ROM 24-1 of the storage
section K stores the routing table indicating the correlation
between the 1identifier (ID) and the buses (CAN1,CAN2...)
through which the message 1s sent. As shownin FIG. 3(B), the
ROM 24-2 stores the 1dentifier, a DLC, and the break point
discrimination data. As shown 1n FIG. 4, the RAM 25 stores
the data D for rewriting use. The data D for rewriting use
includes a set data D1 for rewriting use, a previously sent data
D2 for rewriting use, and a break point discrimination data D3
provided for each ID of the message.

When a power 1s turned on, the break point discrimination
data of the ROM 24-2 1s copied to the RAM 25. Thereatter the
break point discrimination data 1s stored in the RAM.
Thereby 1t 1s possible to obtain the break point discrimination
data by only an access to the RAM.

The set data D1 of the RAM 24 for rewriting use and the
previously sent data D2 thereof for rewriting use are the data
for rewriting the message 1n which an error has been detected.
The set data D1 1s set 1n advance and has a constant value,
whereas the previously sent data D2 1s the data previously
sent and rewritten each time the message 1s sent. The RAM 25
stores only the latest previously sent data for each ID.

Either the set data D1 or the previously sent data D2 1s
stored for each ID.

The set data D1 for rewriting use 1s stored for the data
relating to a door locking, a key confirmation result, a shift
state, and the like.

The previously sent data D2 for rewriting use 1s stored for
the data relating to a car speed, parking brake information,
temperature, an 1lluminance, a rainfall, and the like.

The break point discrimination data D3 1s the data for
discriminating a break point of each sub-data described at the
data section of the message, as described later. The break
point discrimination data D3 makes 1t possible to recognize
the range of the data section of the message 1n which each
sub-data 1s described. In rewriting the message in which the
error has occurred, a data-rewriting range 1s determined with
reference to the break point discrimination data D3.

In the break point discrimination data D3, the range of each
sub-data 1s expressed by making bits having an equal value
successive. The value of the bit 1s changed at a break point
position of the sub-data.
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For example, as schematically shown in FIG. 2, when a
data section MD of a message M (ID100) 1s composed of a
first sub-data SD1 (10 bits) relating to a car speed, a second
sub-data SD2 (four bits) relating to temperature, and a third
sub-data SD3 (two bits) relating to parking brake informa-
tion . . . 1n the order of the first sub-data SD1, the second
sub-data SD2, and the third sub-data SD3, the break point
discrimination data D3 1s expressed as “11111111110000
110 ...7, as shown in FIG. 4.

It can be recognized from the break point discrimination
data D3 that in the data section of a message having an ID of
100, the range from the first bit to the tenth bit in which “17 1s
successive 1s a first sub-data SD1; that the range from the 11th
bit to the 14th bit 1n which “1” 1s switched to “0” with “0”

being successive 1s a second sub-data SD2; and that the 15th
bit and the 16th bit in which “0”” 1s switched to “1” with *“1”
being successive 1s a third sub-data SD3.

The message M sent and received via the buses 1n the
communication system 10 of the first embodiment 1s com-
posed of a format, as schematically shown 1n FIG. 2. The ID
1s described 1n an arbitration field. The data section MD 1s
composed of a plurality of sub-data SD relating to different
information.

An SOF (start of frame) indicates the start of the message.
A DLC (data length code) indicates the length of the data
section. A CRC 1indicates a field for checking an error in the
transmission of the message.

The message transier processing which 1s executed by the
relay connection unit 20 of the communication system 10 to
be mounted on a car 1s described below with reference to
FIGS. 5 and 6.

Initially when a power 1s turned on, the break point dis-
crimination data of the ROM 24-2 1s copied to the RAM 25.

When the recerving section 21 of the relay connection unit
20 recerves a message (step S1 of FIG. 6), the comparison
computation section 26 of the CPU 23 determines whether 1t
1s necessary to transier the message and the bus through
which the message 1s to be sent with reference to the routing,
table T, shown 1n FIG. 3(A), which 1s stored in the ROM 24-1
(step S2 of FIG. 6).

Thereafter the error detection portion 29 of the data check
section 27 of the CPU 23 checks whether the message to be
sent has an error (step S3 of FIG. 6). A message not to be sent
1s discarded.

When the error detection portion 29 does not detect an
error, the message 1s sent to a necessary CAN via the sending
section 22, as shown 1n FIG. 7 (steps S4, S5 of FIG. 6).

When the error detection portion 29 detects an error and
when the data section of the recetved message 1s to be rewrit-
ten 1nto the previously sent data D2, the message 1s sent to the
necessary CAN via the sending section 22, as described
above, and the message to be sent 1s written to the RAM 235 as
the previously sent data D2 to update the previously sent data
as the latest previously sent data (step S5 of FIG. 6).

On the other hand, when the error detection portion 29
detects that the message has an error, as shown 1n FIG. 8, the
data rewrite portion 28 rewrites the data section of the mes-
sage (step S6 of FIG. 6). At this time, with reference to the
break point discrimination data D3, sub-data of the data sec-
tion where the error has occurred 1s detected to rewrite bits in
the range from a top bit of the sub-data 1n which the error has
occurred to a last bit of the data section as the set data D1 for
rewriting use or the previously sent data D2 for rewriting use.

For example, when the data section of a message having an
ID of 100 1s expressed as “10101010111111 .. .” and when
an error 1s detected at the 14th bit to which the same bit 1s
successive six times, with reference to the break point dis-
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crimination data D3 shown 1n FIG. 4, 1t 1s detected that the
14th b1t 1s included 1n the second sub-data starting from the
11th bit, and the bits subsequent to the 11th bit which 1s the
top bit of the second sub-data are rewritten from “1111 ...7
into the previously sent data D2, having the ID of 100, which
1s expressed as “0011 . . . 7. The previously sent data D2
having the ID of 100 shown in FIG. 4 1s expressed as
“aacc . ..” by a hexadecimal notation. The above-described
message 1s rewritten by data in a necessary range of

“1010101011001100 . . . ” which 1s expressed by a binary

22

notation changed from “aacc...”.

Thereby the message in which the error has occurred 1s
rewritten 1nto a complete message which 1s sent to the nec-
essary bus via the sending section 22 (step S7 of FIG. 6), as

shown 1n FIG. 8.

In the above-described construction, when the error detec-
tion portion 29 detects the error of the message received by
the data check section 27, the data section of the message in

which the error has been detected 1s rewritten 1nto the set data
D1 or the previously sent data D2 stored 1n the RAM 25, so
that the recerved message 1s sent to the necessary bus as the
complete message. Thereby 1t 1s possible to prevent the trans-
mission ol an incomplete message including the error,
namely, a useless message.

Whether transter 1s necessary or not 1s not determined after
checking whether the message has an error, but the error of the
message 1s corrected on the assumption that the message 1s
transierred. Therefore it 1s possible to start to send the mes-
sage before the message 1s entirely received and efficiently
send the message by using the cut-through method.

Further the data section of the message 1n which an error
has been detected 1s not entirely rewritten, but only the sub-
data subsequent to the sub-data 1n which the error has been
detected 1s rewritten 1into the set data D1 or the previously sent
data D2. The sub-data previous to the sub-data 1n which the
error has been detected 1s sent without rewriting it. Therefore
the message can be efficiently sent.

When the data rewrite portion executes rewriting from the
bit where the error has occurred, data before rewriting and
data after rewriting are mixedly present in one sub-data. Thus
there 1s a possibility that an mappropnate data 1s generated.
But 1n the present invention, the sub-data in which the error
has occurred 1s entirely rewritten. Therefore 1t 1s possible to
securely correct the sub-data 1n which the error has occurred
into the complete data.

FIG. 9 shows the second embodiment.

—

I'he data of the second embodiment for rewriting use stored
in the RAM 25 1s different from that of the first embodiment.
The set data D1, the previously sent data D2, and the break
point discrimination data D3 are provided for each sub-data.

In detail, in the break point discrimination data D3, the bit
corresponding to given sub-data 1s ““1”°, whereas the bit uncor-
responding to the given sub-data 1s “0”. The break point
discrimination data for discriminating the first sub-data SD1
of the first embodiment 1s  expressed  as
“11111111110000000 . . . . The break point discrimination
data for discriminating the second sub-data SD2 1s expressed
as “00000000001111000 . . . ”. The break point discrimina-
tion data for detecting the range of the third sub-data SD3 1s
expressed as “00000000000000110 . .. 7.

Therefore in the message having the ID of 100, when an
error 1s detected at the 14th bit of the data section, the break
point discrimination data having “1” at the 14th bit 1s
searched. Because the 14th bit of the break point discrimina-
tion data of the second sub-data 1s “17, 1t 1s possible to detect
that the error has occurred at the second sub-data. The data
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section of the message 1s rewritten from the 11th bit which 1s
the top bit of the second sub-data.

In the above-described construction, with reference to the
break point discrimination data, 1t 1s possible to efficiently
execute the sub-data discrimination processing and the
rewriting processing. In addition, 1t 1s possible to rewrite the
sub-data 1nto a value selected from the set data D1 and the
previously sent data D2 for each sub-data. That 1s, even in the
same message, it 1s possible to rewrite the first sub-data 1nto
the previously sent data and the second sub-data 1nto the set
data.

Because other constructions of the second embodiment
and the operation and effect thereot are similar to those of the
first embodiment, the same parts of the second embodiment
as those of the first embodiment are denoted by the same
reference numerals and symbols as those of the first embodi-
ment.

What 1s claimed 1s:

1. A relay connection unit, to be mounted on a car, which 1s
connected to a plurality of buses to which said relay connec-
tion unit relays a message, comprising:

a data check section detecting an error in a data section of

a recerved message:;

a storage section storing set data or/and previously sent
data for message-rewriting use for each identifier
attached to said message; and

a data rewrite portion rewriting said data section of said
message 1 which said error has been detected by said
data check section 1nto said set data or said previously
sent data stored 1n said storage section.

2. The relay connection unit to be mounted on a car accord-
ing to claim 1, further comprising a sending/recerving section
relaying said message by using a cut-through method of start-
ing transmission at a time when said identifier of said message
1s received, betfore said data check section checks said data
section of said recerved message entirely.

3. The relay connection unit to be mounted on a car accord-
ing to claim 1, wherein said storage section storing said set
data or/and said previously sent data for message-rewriting
use 1s a RAM;

said storage section has a ROM storing a routing table
speciiying a relay destination of said received message
and break point discrimination data; and
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said data check section has an error detection portion and a
data rewrite portion and 1s connected to said RAM and
said ROM; said error detection portion of said data
check section checks an error in said data section of said
message; and said data rewrite portion rewrites said data
section of said message 1 which said error has been
detected.

4. The relay connection unit to be mounted on a car accord-
ing to claim 3, wherein said RAM stores both said set data and
said previously sent data for message-rewriting use; and for
cach 1dentifier of said message or/and each sub-data, said data
rewrite portion selects said set data or said previously sent
data as a value to be rewritten.

5. The relay connection unit to be mounted on a car accord-
ing to claim 3, wherein said previously sent data stored 1n said
R AM consists of a latest previously sent data stored by rewrtit-
ing said previously sent data each time said message 1s sent.

6. The relay connection unit to be mounted on a car accord-
ing to claim 5, wherein said RAM stores both said set data and
said previously sent data for message-rewriting use; and for
cach 1dentifier of said message or/and each sub-data, said data
rewrite portion selects said set data or said previously sent
data as a value to be rewritten.

7. The relay connection unit to be mounted on a car accord-
ing to claim 5, wherein said data section of said message to be
checked by said data check section consists of a plurality of
sub-data; and break point discrimination data indicating a
break point of each sub-data 1s stored 1n said RAM;

said data check section detects a top bit of sub-data in
which an error has been detected by said error detection
portion thereof from said break point discrimination
data stored in said RAM; and said data rewrite portion
thereof rewrites said sub-data into said set data or said
previously sent data from said top bit of said sub-data;
and said rewritten data is stored in said RAM.

8. The relay connection unit to be mounted on a car accord-
ing to claim 7, wherein said RAM stores both said set data and
said previously sent data for message-rewriting use; and for
cach 1dentifier of said message or/and each sub-data, said data
rewrite portion selects said set data or said previously sent
data as a value to be rewritten.
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